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$\frac{Du}{Dt}$ $=$ $- \frac{1}{/J_{0}}\nabla p+\nu\triangle u+0gTey$ . $\nabla\cdot u=0_{J}$. (2)
$\frac{DT}{Dt}$ $=$ $\kappa_{J}\triangle$T(3)










$S$ (k) $[9, 7]$ :
$E(k)$ $=$ $C_{E}\epsilon_{\theta}^{2/\dot{\mathrm{Q}}}(\alpha g)^{4/5}k^{-11/5}$ , (5)
$S(k)$ $=$ $C_{S}\epsilon_{\theta}^{4/5}(\alpha g)^{-2/5}k^{-7/5}$ . (6)
$C_{F}.,$ $C$,
:
$\epsilon_{\theta}=\langle\epsilon_{\theta}(oe, t)\rangle=\kappa$ ( $\nabla$T. $\nabla$T$\rangle$ . $(7)$








































$\frac{\partial p(r,t)}{\partial t}$ $=$ $\frac{1}{r^{1}2}\frac{\partial}{\partial r}r^{2}$. K $(r, t) \frac{\partial}{\partial r}p(r, t).$, (13)
$K(r, t)$ $=$ $k_{0}^{\wedge}\epsilon^{1/3}r^{4/3}$ . (14)
$2\mathrm{D}\mathrm{F}\mathrm{C}$ BolgianO-Obukhov 8/5
$\frac{\partial p(r,t)}{\partial t}$ $=$ $\frac{1}{r},\frac{\partial}{\partial r}rK’(r, t)\frac{\partial}{\partial r}p(r, t)$ , (15)
$K’(r, t)$ $=$ $k_{0}’\epsilon_{\theta}(\alpha g)^{2}r^{8/5}$ . (16)
15 $p(r, \mathrm{O})=\delta(r)$ :
$p(r, t)= \frac{C}{\epsilon_{\theta}(\alpha g)^{2}(k_{0}’t)^{5}}\exp(-\frac{25}{4}\frac{r^{2/^{r_{\mathrm{J}}}}\backslash }{\epsilon_{\theta}(\alpha q)^{2}k_{0}’t})$ (17)
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2, 3 (DNS)
$N$ ( ) $1024^{2}$
4 $\text{ }$ $\nu$ $1.0\cross 10^{-4}$
$x,$ $y$ $\kappa$ LO $\cross 10^{-4}$
$\Delta x$ mesll $2\pi/1024$
$\alpha g=1$ $\text{ }$ . $\Delta t$ $1.0\cross 10^{-3}$
$\mathrm{P}\mathrm{r}=1$
$\eta_{\theta}$ Kolmogolov $0.96\Delta x$
1
1: $\mathrm{D}\mathrm{N}\mathrm{S}$
$f$ (k) $=0.05$ , ( $k_{x\}k$y) $=$
$(2, 2)$ , $(2,$ $-3)$ , (-2,2), $(-2\dot, -3)$
$d(k)=-0.1\omega(k)/|k|^{2},$ (|k| $\leq 3$ )
$E$ (k) $S$ ( k) 3 Bolgiano-
Obukhov
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Exit-time Richardson 2D-FC :
$T_{E}( \rho j\delta)=\frac{\rho^{2/5}-1}{k_{0}^{\prime 1/\supset}\mathrm{t}(\alpha g)^{2/5}\epsilon_{\theta^{1/5}}r}\delta^{2/0}\overline{.}$ . (18)
exit-fime $\delta_{n}.=\rho^{n}\delta_{0}$
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$\frac{\partial^{2}\log\{\langle T\rangle P_{E}(T/\langle T\rangle,\delta,\rho)\}}{\partial\{1\mathrm{o}\mathrm{g}(T/\langle T\rangle)\}^{2}}$
.
(21)
$T_{\mathrm{d}\mathrm{i}\mathrm{v}}^{E}$ (\rho ) $\rho$ 11
$\rho$
$T_{\mathrm{d}\mathrm{i}\mathrm{v}}^{E}(\rho)$ :
$T_{div}^{E}(\rho)\approx 0.65(\rho-1)^{-0.57}$ . (22)
$\rho$ exit-time PDF $\mathrm{S}$ $\mathrm{T}$
Richardson $p$
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Kinematic-Simulation $\mathrm{e}\mathrm{x}\mathrm{i}\mathrm{t}\sim \mathrm{t}\cdot \mathrm{i}\mathrm{m}\mathrm{e}$ PDF
[10, 11, 6] $N_{k^{1}}$ :
$u(x, t)= \sum_{n=1}^{N_{k}}$ [$A_{n}\cos(k_{n}\cdot x+\omega_{n}t)+B_{n}\sin(k_{n}$ . $\cdot x+-$ $\omega$,$\iota$t)]. (23)
$\eta,$
$L$ $k_{n}$
$k_{n}.=k_{1}n^{a}$ , $\alpha=\frac{1\mathrm{n}(L/\eta)}{\ln N_{k}}$
. (24)
$E(k)=E_{0}L(kL)^{-p}$ , $A_{n}^{2}=B_{n}^{2}=E(k_{n})\Delta k_{n}$. (25)
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: $L=1000$, $\eta=1,$ $\Lambda_{k}^{\gamma}=300,$ $\lambda$ =0.1.
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